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ABSTRACT

Introduction: In Japan, adjuvant tegafur-uracil (UFT)
chemotherapy is recommended for patients with
completely resected, stage I NSCLC. This treatment requires
real-world re-evaluation because of recent advances in
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resected stage I NSCLC (T1 >2 cm and T2 in the TNM sixth
edition), was conducted in Japan. A multicenter observa-
tional cohort study (Comprehensive Support Project for
Oncology Research [CSPOR]-LC03) was also conducted for
those patients excluded from JCOG 0707 during the study
enrollment period. Physicians from institutions that
participated in JCOG 0707 retrospectively assessed the
medical records of each patient. The efficacy of UFT was
evaluated in the CSPOR-LC03 cohort.

Results: In the entire study population (n ¼ 5005), patients
treated with UFT (n ¼ 1549) had significantly longer overall
survival (OS) than those without any adjuvant chemo-
therapy (n ¼ 3338). There was no significant difference in
OS between the patients treated with UFT (n ¼ 1061) and
those without adjuvant chemotherapy (n ¼ 1484) in the
JCOG 0707-eligible population (logrank p ¼ 0.755). For
tumors without ground-glass attenuation and size greater
than 3 cm, patients treated with UFT had significantly
longer survival than those without adjuvant chemotherapy,
on univariate but not on multivariate analysis.

Conclusions: There was no significant difference in OS
between the patients treated with UFT and those without
adjuvant chemotherapy in the clinical trial-eligible popula-
tion. Adjuvant UFT for patients with completely resected
NSCLC may be recommended only in patients with a tumor
without ground-glass attenuation and size greater than 3
cm. In patients with node-negative early NSCLC, further
study is needed to select patients who will benefit from
adjuvant chemotherapy.

� 2022 The Authors. Published by Elsevier Inc. on behalf of
the International Association for the Study of Lung Cancer.
This is an open access article under the CC BY-NC-ND li-
cense (http://creativecommons.org/licenses/by-nc-nd/
4.0/).

Keywords: Non–small cell lung cancer; Adjuvant chemo-
therapy; Randomized clinical trial; Real-world study;
Tegafur-uracil

Introduction
NSCLC accounts for approximately 85% of all lung

cancers. Surgery is still considered the principal treat-
ment option in patients with early stage NSCLC, but even
these patients have a high risk of recurrence and death
from lung cancer.1 The Japanese nationwide lung cancer
registry report analyzed the clinical outcomes of 11,663
patients who underwent surgery in 2004 and revealed
that the 5-year overall survival (OS) rate was 85.9% for
pathologic stage (p-stage) IA (T1N0M0, T � 3 cm) and
69.3% for stage IB (T2N0M0, T > 3 cm) (TNM sixth
edition).2 According to this report, the OS for the entire
p-stage IA group seemed excellent, but the 5-year OS
rate for p-stage IA group with a tumor size greater than
2 cm (2.1–3.0 cm) at 69% was unsatisfactory, as was the
OS rate for the p-stage IB group.2

Cisplatin-based adjuvant chemotherapy has become a
global standard of care for patients with completely
resected NSCLC, particularly for those with lymph node-
positive stages II and III disease.3 In 2004, a Japanese
phase 3 trial revealed that adjuvant chemotherapy with
oral tegafur-uracil (UFT) significantly improved OS in
comparison with surgery alone for patients with
completely resected stage I lung adenocarcinoma,
particularly for those with stage IB disease (TNM fifth
edition).4 Furthermore, a meta-analysis of 2003 patients
with completely resected NSCLCs from six randomized
trials in Japan revealed the efficacy of adjuvant UFT,
regardless of the histologic type, and even patients with
stage IA disease with T1 greater than 2 cm displayed an
absolute 5-year survival benefit of 6%.5,6 On the basis of
these results, adjuvant UFT is generally recommended in
Japan for patients with completely resected stage I (T1 >

2 cm and T2 in the TNM fifth edition) NSCLC. Clinical
trials have also been conducted to investigate efficacy of
adjuvant gemcitabine and carboplatin plus paclitaxel
compared with UFT in resected NSCLC, but they could
not reveal superiority to UFT.7,8 Nevertheless, this
strategy has not been evaluated in Western populations.

The Japan Clinical Oncology Group (JCOG) conducted
a randomized phase III trial (JCOG 0707, registered in
the UMIN Clinical Trials Registry as UMIN000001494)
comparing the survival benefit of UFT and S-1, a second-
generation oral anticancer agent based on UFT, for pa-
tients with completely resected p-stage I (T1 > 2 cm and
T2 in the TNM fifth edition) NSCLC.9 Between November
2008 and December 2013, a total of 963 patients were
enrolled into this study, which confirmed a favorable
survival outcome in patients with completely resected
stage I NSCLC treated with UFT.9

Although the JCOG 0707 trial reconfirmed a favorable
outcome in p-stage I patients treated by adjuvant UFT,
there is growing concern that the patients in randomized
clinical trials (RCTs) are highly selected and unrepre-
sentative of the real-world population. RCT results
would thus not apply to the general patient population.10

Real-world studies, such as those based on patient reg-
istries and observational cohort studies, are required to
confirm the results with certainty.

In addition, the Japanese phase 3 trials that revealed
OS benefit with oral UFT adjuvant chemotherapy in stage
I NSCLC were conducted before 2000. Since then,
molecularly targeted agents have been developed
against driver oncogenes such as EGFR mutations and
ALK rearrangements, including anti–programmed cell
death protein-1 or programmed death-ligand 1 immu-
notherapy. These agents can affect postrecurrence sur-
vival. Diagnostic modalities have also improved, with
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introduction of fluorodeoxyglucose-positron emission
tomography for lung cancer staging, and stage migration
could also offset the effect of adjuvant UFT.

In lung cancer, TNM staging has traditionally been
based on total tumor size. In the past decade, however,
data accumulated to support the concept that invasive
tumor size was a better predictor of survival than was
total tumor size in lung adenocarcinoma, characterized
by pathologically invasive tumor components revealing
themselves as radiologically solid tumor parts.11–20

Prognosis can be predicted more reliably after adjust-
ing the T descriptor according to the invasive size in
adenocarcinomas with lepidic components on pathologic
examination, which correspond to radiologically sub-
solid (ground-glass) appearance by computed tomogra-
phy (CT). Hence, T categories for subsolid and
assessment part-solid tumors were changed in the
eighth edition of the TNM classification of lung cancer.21

Therefore, we hypothesized that patients with larger
invasive tumor size on pathologic examination (solid
components on chest CT), which has a higher T-factor in
the new classification, may potentially derive more
benefit from UFT than other patients.

Herein, a multicenter observational cohort study,
Comprehensive Support Project for Oncology Research
(CSPOR) LC-03, was conducted on patients excluded
from the JCOG 0707 during the study enrollment period.
We evaluated the efficacy of UFT after introduction of
molecularly targeted agents and immunotherapy in real-
world settings. In addition, we sought to evaluate the
efficacy of UFT, not according to the size of the tumor,
but based on extent of pathologic invasion reflected in
the changes in the TNM classification of lung cancer.
Materials and Methods
Study Design

CSPOR LC-03 was conducted to enroll patients who
had completely resected p-stage I (T1 > 2 cm and T2 in
the TNM fifth edition) NSCLC, as confirmed on lobectomy
or pneumonectomy and nodal dissection or sampling,
that is, those who belonged to the target population of
the JCOG 0707 trial but were excluded during that
study’s enrollment period. The study was registered in
the UMIN Clinical Trials Registry as UMIN000015732.
Investigators at the institutions participating in the JCOG
0707 trial recorded data from the medical records of
each patient in this study.22

In this study, we compared the outcome of patients
treated with UFT to that of patients not receiving adjuvant
chemotherapy (including UFT) in the entire study popula-
tion. Next, we focused on the outcomes of the following pa-
tients: (1) patients who met the criteria for JCOG 0707, but
werenot enrolled in the study, receivingUFT indaily clinical
practice and (2) patientswhomet the criteria for JCOG0707
but did not receive adjuvant chemotherapy including UFT.
Wecomparedtheoutcomeofpatients treatedwithUFTwith
that of the patients without adjuvant chemotherapy
including UFT in the aforementioned two groups. The study
was conducted in accordancewith principles that have their
origin in theDeclarationofHelsinkiandwasapprovedbythe
institutional reviewboardof eachparticipating instituteand
the ethics committee at the Public Health Research Foun-
dation. The opt-out method, which provides potential can-
didates with opportunities to decline to participate through
information disclosure bymeans of posting andpublication,
was applied to obtain informed consent. This policy is based
on the Ethical Guidelines for Epidemiological Research in
Japan.Nevertheless, eachinstitutionrespondedbyfollowing
the instructions from their respective institutional review
boards and obtained informed consent from individual pa-
tients when those boards deemed it necessary.
Outcome
The primary outcome was OS. We analyzed OS to

evaluate the efficacy of UFT. We performed a subgroup
analysis in terms of age, histological type, and the
appearance of the tumor on high-resolution CT and
pathologic examination. The existence of a ground-glass
area (GGA) on high-resolution CT, pathologic total tumor
size, and pathologic invasive component size were
collected regarding the T category. Patients were clas-
sified according to the appearance of the tumor on high-
resolution CT and pathologic examination into the
following five groups: (1) patients with tumor with GGA
(GGAþ) and tumor size less than or equal to 3 cm; (2)
patients with GGAþ, tumor size greater than 3 cm, and
less than or equal to 3 cm pathologic invasive compo-
nent size; (3) patients with GGAþ, tumor size greater
than 3 cm, and greater than 3 cm pathologic invasive
component size; (4) patients with tumor without GGA
(GGA�), namely, of the pure-solid type, and tumor size
less than or equal to 3 cm; and (5) patients without GGA
and tumor size greater than 3 cm. GGA� tumors pre-
sented as a “pure-solid” type on CT scan and comprised
only invasive cancers on pathologic examination.19 We
determined that pathologic invasive component size
equals tumor size when the tumor lacked a GGA
component on chest CT. Groups 1, 2, and 4 correspond to
T1, whereas groups 3 and 5 correspond to T2 to 4 in the
eighth edition of the TNM classification of lung cancer.21

Causes of death were also analyzed for competing
risk assessment as an exploratory analysis.
Statistical Analysis
Patient backgrounds were compared using a chi-

square test. The Kaplan�Meier method was used to
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Figure 1. Flowchart describing participants in this study. JCOG, Japan Clinical Oncology Group; Tx, treatment; UFT, tegafur-
uracil.
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estimate OS curves. The log-rank test was used to eval-
uate differences in OS among the subgroups. Univariate
and multivariate Cox proportional hazards models were
used to estimate hazard ratios (HRs) for efficacy of UFT
and their 95% confidence intervals (CIs). We also con-
ducted inverse probability of treatment weighted anal-
ysis using propensity scores. The potential confounding
factors for estimating the propensity scores were as
follows: age (<70 y or �70 y), sex (male or female),
lymph node dissection (systematic or lobe specific),
histological type (adenocarcinoma or non-
adenocarcinoma), tumor size (continuous), and patho-
logic T stage (T1 or �T2). For the inverse probability of
treatment weighted analyses, the SEs were estimated
using the robust sandwich variance estimator. As
exploratory analyses, we applied cause-specific Cox
proportional hazards models for NSCLC deaths and
deaths due to other causes, respectively, in patients
accrued to CSPOR LC03. Missing data were not imputed.
Two-sided p values less than 0.05 were considered sta-
tistically significant. All data analyses were performed
with SAS version 9.4 (SAS Institute, Cary, NC).
Results
Patient Background

Of the 48 institutions that participated in the JCOG
0707 trial, 34 (enrolling 917, or 95% of all 963 patients
registered in the JCOG 0707 trial) cooperated in CSPOR
LC-03. A total of 5005 patients with completely resected
p-stage I (T1 > 2 cm and T2 in the TNM sixth edition)
NSCLC were enrolled in the observational study after
being excluded from the JCOG 0707 trial. Figure 1 is a
flowchart that describes participants in this study.
Patient characteristics are listed in Table 1. Their
median age was 69 years (range: 20–93), and fewer than
half of them were women. Most patients had adenocar-
cinoma on histological type (75%), and the tumor stag-
ing classification included 2536 T1 (>2 cm) and 2470 T2
tumors. Table 2 reveals the characteristics of the
following three groups of patients: (1) patients who met
the criteria for JCOG 0707, but were not enrolled in the
study, and received UFT in daily clinical practice; (2)
patients who met the criteria for JCOG 0707, but did not
receive any adjuvant chemotherapy including UFT; and
(3) patients who were enrolled in JCOG 0707 and
received UFT for reference.9 There were statistically
significant differences in terms of age, sex, lymph node
dissection, tumor size, TNM stage, and existence of GGA
among the three groups, and there was no significant
difference in terms of EGFR mutation status.
OS
Figure 2A illustrates the Kaplan–Meier curve for OS

of the patients treated with UFT (n ¼ 1549) and those
without any adjuvant chemotherapy (n ¼ 3338) in the
entire study population. Those who received adjuvant
treatment other than UFT, such as platinum-based
chemotherapy or radiotherapy, were excluded from the
analysis. There was a significant difference in OS, fa-
voring those who received UFT. Nevertheless, this may
well be a result of selection bias, with those who were fit
enough to receive adjuvant therapy treated with UFT,
especially in the JCOG 0707 trial-ineligible cohort.

Figure 2B illustrates the Kaplan–Meier curve for OS
of patients treated with UFT (n ¼ 1061) and those
without any adjuvant chemotherapy (n ¼ 1484) in the
JCOG 0707-eligible population. There was no significant



Table 1. Patient Characteristics

Characteristics

CSPOR LC-03

All
N (%)

Eligible for JCOG 0707
but not enrolled n (%) Ineligible for JCOG 0707 n (%)

No. of patients 5005 2617 (52) 2388 (48)
Age (y)
<70 2517 (50) 1556 (59) 961 (40)
70–79 2098 (42) 1020 (39) 1078 (45)
>80 390 (8) 41 (2) 349 (15)

Sex
Female 2089 (42) 1215 (46) 874 (37)
Male 2916 (58) 1402 (54) 1514 (63)

Surgical procedure
Lobectomy 4982 (99) 2607 (99) 2375 (99)
Pneumonectomy 23 (<1) 10 (<1) 13 (<1)

Lymph node dissection
Systematic 2276 (45) 1235 (47) 1041 (44)
Lobe specific 2729 (55) 1382 (53) 1347 (56)

Histological type
Adenocarcinoma 3761 (75) 2084 (80) 1677 (70)
Nonadenocarcinoma 1244 (25) 533 (20) 711 (30)

Tumor size
<3 cm 2746 (55) 1510 (58) 1236 (52)
�3 cm 2259 (45) 1107 (42) 1152 (48)

Pathologic TNM (sixth edition)
T1 (>2 cm) 2536 (51) 1390 (58) 1146 (48)
T2 2469 (49) 1227 (42) 1242 (52)

EGFR mutation status
Mutant 831 (17) 451 (17) 380 (16)
Wild type 1341 (27) 636 (24) 705 (30)
Unknown 2833 (56) 1530 (59) 1303 (54)

Adjuvant therapy
None 3338 (67) 1484 (57) 1854 (78)
UFT 1549 (31) 1061 (41) 488 (20)
S-1 21 (<1) 9 (<1) 12 (<1)
Platinum-based chemotherapy 67 (1) 55 (2) 12 (<1)
Others 30 (<1) 8 (<1) 22 (1)

CSPOR, Comprehensive Support Project for Oncology Research; JCOG, Japan Clinical Oncology Group; No., number; UFT, tegafur-uracil.
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difference in OS between these groups (logrank p ¼
0.755). Patients in the “JCOG 0707-eligible” cohort were
then classified into five groups according to tumor
appearance on high-resolution CT. Figure 3 illustrates
the Kaplan–Meier curves for OS of the patients treated
with UFT and those without any adjuvant chemotherapy
according to appearance of the tumor on high-resolution
CT. Owing to missing imaging or pathologic information,
26 of 1484 patients without any adjuvant chemotherapy
and 28 of 1061 patients treated with UFT could not be
grouped according to appearance of the tumor on high-
resolution CT. Among patients with a tumor larger
than 3 cm without GGA, those treated with UFT had
significantly longer survival than those without adjuvant
chemotherapy.

Table 3 illustrates subgroup analyses of the effect of
UFT on OS according to age, EGFR mutation status,
histological type, tumor size, and UFT treatment dura-
tion in the JCOG 0707 eligible population. As found in
Figure 3, on univariate analysis, the patients treated with
UFT had significantly longer survival than those without
any adjuvant chemotherapy, provided the tumor size
was larger than 3 cm and GGA was absent. Nevertheless,
no factor was significantly associated with UFT efficacy
on multivariate analysis.

OS was significantly different among patients with
EGFR-mutant and wild-type genes in the JCOG 0707-
eligible cohort on univariate analysis, but not on
multivariate analysis (EGFR mutant or wild type, HR ¼
0.533, 95% CI: 0.440–0.645, p < 0.0001 on univariate
analysis and HR ¼ 0.834, 95% CI: 0.667–1.043, p ¼
0.1123 on multivariate analysis), probably reflecting
differences in background factors, including sex and
smoking history. There was no significant interaction



Table 2. Characteristics of Patients Who Met the Eligibility Criteria of the JCOG 0707 Trial

Factors

JCOG 0707 UFT Treated

CSPOR LC-03
Eligible forJCOG
0707 UFT Treated

CSPOR LC-03
Eligible forJCOG 0707
No Adjuvant p Value

(n ¼ 462) (n ¼ 1061) (n ¼ 1484) c2 Test

Age (y), n (%) <0.0001
<70 313 (67.7) 706 (66.5) 797 (53.7)
70–79 149 (32.3) 351 (33.1) 650 (43.8)
>80 0 (0.0) 4 (0.4) 37 (2.5)

Sex, n (%) 0.0427
Female 266 (57.6) 587 (55.3) 767 (51.7)
Male 196(42.4) 474 (44.7) 717 (48.3)

Surgical procedure, n (%) 0.2981
Pneumonectomy 1 (0.2) 2 (0.2) 8 (0.5)
Lobectomy 461 (99.8) 1059 (99.8) 1476 (99.5)

Lymph node dissection <0.0001
ND2a-2, n (%) 254 (55.1) 568 (53.5) 613 (41.3)
ND2a-1, n (%) 207 (44.9) 493 (46.5) 871 (58.7)
Unknown 1 0 0

Histological type, n (%) 0.0597
Adenocarcinoma 371 (80.3) 878 (82.8) 1172 (79.0)
Nonadenocarcinoma 91 (19.7) 183 (17.2) 312 (21.0)

Tumor size, n (%) <0.0001
<3 cm 213 (46.1) 437 (41.2) 897 (60.4)
�3 cm 249 (53.9) 624 (58.8) 587 (39.6)

Pathologic TNM (sixth edition), n (%) <0.0001
T1 (>2 cm) 223 (48.3) 377 (35.5) 872 (58.8)
T2 239 (51.7) 684 (64.5) 612 (41.2)

EGFR mutation status 0.5178
Mutant, n (%) - 191 (40.9) 250 (42.9)
Wild type, n (%) - 276 (59.1) 333 (57.1)
Unknown - 594 901

GGA 0.0005
þ, n (%) - 441 (41.8) 718 (48.8)
�, n (%) - 615 (58.2) 754 (51.2)
Unknown - 0 0

CSPOR, Comprehensive Support Project for Oncology Research; GGA, ground-glass attenuation; JCOG, Japan Clinical Oncology Group; UFT, tegafur-uracil.
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between UFT effect and EGFR mutation status
(Table 3).

In exploratory analyses of causes of deaths in pa-
tients accrued to CSPOR LC03, those without adjuvant
chemotherapy had a higher risk of death owing to causes
other than the original NSCLC, when compared with
Figure 2. (A) Kaplan–Meier curve of OS of patients treated wit
including UFT (n ¼ 3338), for the entire study population. (B)
1061) and those without adjuvant chemotherapy, including UF
fidence interval; HR, hazard ratio; JCOG, Japan Clinical Oncol
those with UFT, both in the JCOG 0707-eligible and JCOG
0707-ineligible cohorts (Supplementary Table 1A and B).

Discussion
This study is one of the largest observational studies

to investigate survival benefits of adjuvant
h UFT (n ¼ 1549) and those without adjuvant chemotherapy,
Kaplan–Meier curve of OS of patients treated with UFT (n ¼
T (n ¼ 1484), in the JCOG 0707-eligible population. CI, con-
ogy Group; OS, overall survival; UFT, tegafur-uracil; y, year.



Figure 3. Kaplan–Meier curves of OS of patients treated with UFT and those without UFT treatment, on the basis of the
appearance of the tumor on high-resolution CT. CI, confidence interval; CT, computed tomography; GGA, ground-glass area;
HR, hazard ratio; JCOG, Japan Clinical Oncology Group; OS, overall survival; UFT, tegafur-uracil; y, year.
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chemotherapy in patients with completely resected,
node-negative NSCLC. As described in our previous
study, just 15% of patients with completely resected
early stage NSCLC in Japan were enrolled in the JCOG
0707 clinical trial for adjuvant chemotherapy, during the
enrollment period.22 One-third of the patients excluded
from the JCOG0707 trial received adjuvant chemotherapy,
most of them with UFT. In general, the implementation of
adjuvant chemotherapy for completely resected NSCLC is
reported to be low, with 22% to 40%of patients in clinical
practice receiving adjuvant chemotherapy.23–26

Unfortunately, this observational study could not
reproduce the survival benefit of UFT found in previous
prospective clinical trials and meta-analyses.4–6

Although the outcomes of those who received adjuvant
UFT were better than those with surgery alone, this
might reflect selection bias, with “fit” patients more
likely to receive adjuvant UFT. The observation that
those without any adjuvant therapy had a higher risk of
death due to causes other than the original NSCLC
strongly suggests the presence of such bias. In fact, the
benefit of UFT was not apparent in the clinical trial-
eligible cohort. Therefore, we tried to explore which
population might benefit from UFT, by focusing on this
“trial-eligible” population.

The T categories for subsolid nodules and assessment
of tumor size in part-solid tumors were changed in the
eighth edition of the TNM classification of lung cancer.21

Therefore, we evaluated the efficacy of UFT not accord-
ing to the size of the tumor, but the pathologic invasive
component size. On univariate analysis, patients treated
with UFT had significantly longer survival than those
without adjuvant chemotherapy, provided the tumor size
was larger than 3 cm and GGA was absent. Therefore,
adjuvant UFT for patients with completely resected
NSCLC may be recommended only in this population,
although this survival benefit is not significant on
multivariate analysis. In the Japanese phase 3 study
evaluating efficacy of UFT in patients with completely
resected stage I lung adenocarcinoma (TNM fifth edi-
tion), the Kaplan�Meier OS curves for the UFT arm and
surgery-alone arm separated significantly after seven
years, and the follow-up time in the current study might
not be sufficient to detect a significant difference in OS
between patients treated with UFT and those without
adjuvant chemotherapy. As chemotherapy using molec-
ularly targeted agents and immunotherapy have
improved, it is likely that these changes might also have
affected postrecurrence survival and masked the effect
of UFT.

The safety and efficacy outcomes of eligible and
ineligible patients for the SWOG leukemia trials were
found to be comparable in a recent report.27 We suggest
that the study eligibility criteria for RCTs should reflect
the real-world population as much as possible without
affecting on the primary end point (such as OS).28,29

Real-world data are becoming more important as some
anticancer agents have been approved using real-world
data.30 Nevertheless, when considering the biases of
clinical studies, data from RCTs are more reliable than
retrospective real-world data. We should be careful in
adopting data from retrospective, real-world studies into



Table 3. Subgroup Analyses of the Effect of UFTon Overall Survival According to Age, EGFR Mutation Status, Histological type, Tumor Size, and UFT Treatment Duration

Subgroup

Univariate Analysis Multivariate Analysis IPTW Method

HR

95% CI

p Value HR

95% CI

p Value

HR 95% CI

p ValueLower Upper Lower Upper Lower Upper

All patients 0.9661 0.7776 1.2003 0.7554 0.8926 0.7108 1.1210 0.3285 0.9294 0.7371 1.1719 0.5360
EGFR mutation
EGFR mutant 1.1571 0.7049 1.8995 0.5639 0.8745 0.5153 1.4839 0.6191 1.0139 0.6011 1.7101 0.9587
EGFR wild 0.8530 0.5989 1.2148 0.3781 0.8332 0.5720 1.2138 0.3419 0.7826 0.5345 1.1456 0.2074

CT appearance, pathologic tumor size
and invasive tumor size

GGAþ, tumor size �3 cm 1.0919 0.5220 2.2840 0.8154 0.9893 0.4584 2.1351 0.9781 1.0023 0.4697 2.1390 0.9952
GGAþ, tumor size >3 cm,

Pathologic invasive component
size �3 cm

0.7167 0.2577 1.9934 0.5233 0.5330 0.1800 1.5786 0.2560 0.7255 0.2584 2.0370 0.5424

GGAþ, tumor size >3 cm,
Pathologic invasive component
size >3 cm

0.6607 0.2693 1.6212 0.3655 0.8345 0.3117 2.2342 0.7189 0.8064 0.3199 2.0329 0.6484

GGA�, tumor size �3 cm 0.8352 0.5731 1.2172 0.3487 0.9786 0.6626 1.4453 0.9133 0.8779 0.5854 1.3167 0.5290
GGA�, tumor size >3 cm 0.7070 0.5067 0.9866 0.0414 0.8316 0.5846 1.1829 0.3050 0.7723 0.5482 1.0881 0.1396
Adeno, GGAþ, tumor size � 3 cm 1.1630 0.5534 2.4445 0.6902 1.0744 0.4985 2.3154 0.8547 1.0713 0.4998 2.2960 0.8595
Adeno, GGAþ, tumor size > 3 cm,

pathologic invasive component
size �3 cm

0.7287 0.2425 2.1894 0.5728 0.7358 0.2463 2.1979 0.5826 1.0713 0.4998 2.2960 0.8595

Adeno, GGAþ, tumor size >3 cm,
pathologic invasive component
size >3 cm

0.4736 0.1679 1.3358 0.1577 0.6059 0.1948 1.8846 0.3868 0.7330 0.2409 2.2306 0.5844

Adeno, GGA�, tumor size �3 cm 0.7702 0.4801 1.2356 0.2789 0.8554 0.5249 1.3940 0.5307 0.5383 0.1852 1.5650 0.2554
Adeno, GGA�, tumor size >3 cm 0.7381 0.4700 1.1591 0.1872 0.8401 0.5241 1.3465 0.4691 0.7803 0.4696 1.2966 0.3384

Age
<70 y old 0.9077 0.6644 1.2402 0.5432 0.8133 0.5876 1.1256 0.2127 0.8768 0.6304 1.2196 0.4349
�70 y old 1.1942 0.8726 1.6342 0.2677 0.9579 0.6909 1.3280 0.7963 0.9739 0.7037 1.3478 0.8734

Histological type
Adenocarcinoma 1.0531 0.8075 1.3734 0.7027 0.8928 0.6740 1.1825 0.4290 0.9384 0.7090 1.2419 0.6564
Other than adenocarcinoma 0.9002 0.6140 1.3199 0.5904 0.9016 0.6071 1.3390 0.6079 0.8802 0.5846 1.3253 0.5412

Duration of UFT treatment
Duration <3 mo 1.2774 0.9210 1.7717 0.1425 1.2824 0.9229 1.7821 0.1384 1.2786 0.8932 1.8302 0.1793
3 mo � duration <6 mo 2.3277 1.6329 3.3182 <0.0001 2.1754 1.5227 3.1077 <0.0001 2.4933 1.7129 3.6292 <0.0001
6 mo � duration 0.5607 0.4207 0.7473 0.0001 0.5143 0.3808 0.6946 <0.0001 0.5526 0.4027 0.7582 0.0002

Adeno, adenocarcinoma; CI, confidence interval; CT, computed tomography; GGA, ground-glass attenuation; HR, hazard ratio; IPTW, inverse probability of treatment weighted; UFT, tegafur-uracil.
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clinical practice and interpret them together with the
data from other studies, including RCTs.

Major limitations of our study are as follows. There
were no data for relapse-free survival (RFS). The obser-
vational study in which the 34 institutions participated
was retrospective, and the data on RFS were unreliable for
use in analysis. RFS is now a useful end point, as post-
recurrence survival is improving owing to introduction of
molecularly targeted agents and immunotherapy. Other
data from the observational study are retrospective as
well and are not as accurate as those from prospective
clinical trials. In addition, we could not retrieve data on
postrecurrence therapy, which undoubtedly contributed
to OS. The lack of a significant OS benefit in this study
could also be attributed to deaths owing to causes other
than lung cancer. As the prognosis of node-negative pa-
tients with NSCLC is improved, such competing events
make up a more substantial portion of deaths, even in
populations registered in clinical trials.9 We believe that
improvement of chemotherapy including molecularly tar-
geted agents and immunotherapy might have affected
postrecurrence survival and masked an effect of UFT in
this study, but we could not directly find it because we did
not collect the data of subsequent therapies. As we
described in the introduction, clinical trials of adjuvant
UFT have been conducted, and its use is recommended
only in Japan. Nevertheless, clinical trials which revealed
benefit of adjuvant cisplatin-based chemotherapy were
conducted in similar era, early 2000, as well. Therefore,
real-world data of this study can be extrapolated in pa-
tients who received adjuvant cisplatin-based chemo-
therapy outside of Japan.

In conclusion, patients treated with UFT had signifi-
cantly longer survival than patients without adjuvant
chemotherapy in the subgroup with a tumor larger than
3 cm and no GGA, in this real-world study. Although this
survival benefit is not significant on multivariate anal-
ysis, the duration of follow-up might have been insuffi-
cient to detect any benefit of adjuvant UFT. As
chemotherapy has improved, including molecularly tar-
geted agents and immunotherapy, these changes might
have affected postrecurrence survival and masked an
effect of UFT in this study. Further study is needed to
select patients who will benefit from adjuvant chemo-
therapy among those with node-negative, early NSCLC
with patient background, image finding, pathologic
finding, or biomarker.
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